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discussed does not come into being for a plane of given size until
the velocity of the fluid at a considerable distance ahead of the
body attains a certain magnitude. At lower speeds than this,
eddies are apparently not produced. Curiously enough if the
dimensions of the plate be doubled the flow changes from the
steady type to the unsteady type at a speed of half the original
value. It is found in fact, that for a body of given shape there
exists a definite value of v x I where v is the velocity of the stream
far ahead of the body, and I some fixed dimension of the body,
say its breadth, at which the flow changes from the steady to the
unsteady state. This is known as the critical value of vl. There
is an extension of this conception which states that for two bodies
of the same shape successive pictures of the flow past them are
identical for the same value of vl. This is a particular case of the
law of dynamical similarity which will be discussed in Chapter IV.
It is not merely when a sharp edge exists on a body that
eddies are produced in a fluid. Any body in fact, if the value of
vl be great enough, will set up trails of eddies beyond it, but the
rate at which these are produced and their intensity and con-
sequently also the rate at which they carry off energy will depend
on the exact shape of the body.
Experimentally it has been shown that attempts to alter the
shape by smoothing out sharp corners, or indeed any rapid change
in curvature, result in the production of a state of flow in which
the eddying region becomes narrowed down to a comparatively
thin trail behind, with the intensity of the eddying and turbulence
in that region considerably diminished (cf. figs. 6 and 7*, .16 a
and 16 6). In addition to the effect of the removal of these rapid
changes in curvature, it is found that an alteration in the length
and shape of the hindmost part of the body frequently results in
a steadying of the motion. If the body is short the fluid is capable
of flowing at once in the form of an eddy immediately behind it,
whereas, if the "tail" is long so that some considerable distance
must be passed before an eddy can form properly, the whole nature
of the flow becomes considerably steadied and less energy is
thus dissipated, see figs. 6 and 7*, but it will shortly be seen that
the dragging effect on, the surface imposes a limitation to the
extension of this principle. It would appear therefore, contrary to
what might otherwise be expected, that low resistance of a body
* Adv. Committee Reports, 1912-13.